A regenerative role for bone marrow following experimental colitis: contribution to neovasculogenesis and myofibroblasts.
Bone marrow (BM) cells form differentiated adult lineages within nonhematopoietic tissues, with a heightened propensity with increasing regenerative pressure dictated by disease. We have previously shown that BM cells engraft into the gut and contribute substantially to the subepithelial intestinal myofibroblast population in the lamina propria. To investigate the reparative capacity of BM in inflammatory bowel disease (IBD), a well-established model of experimental colitis was used. Lethally irradiated female mice were rescued by a BM transplant from male donors. Colitis was induced 6 weeks posttransplantation by injection of trinitrobenzene sulfonic acid (TNBS), and tissues were analyzed 1-14 days later. Donor-derived cells were detected by in situ hybridization using a Y chromosome-specific probe, and their phenotype was determined by immunohistochemistry. TNBS-induced colitis was manifest as patchy lesions that increased in severity between days 1 and 8, and the mucosa gradually regenerated between days 8 and 14. The contribution of BM to intestinal myofibroblasts was significantly increased in regions of colitis compared with noninflamed regions. Furthermore, BM-derived endothelial cells, pericytes, and vascular smooth muscle cells were frequently interspersed throughout blood vessels, suggesting that these cells facilitate angiogenesis in tissue repair, substantiated by a significant increase in the incidence of BM-derived vascular smooth muscle cells in colitic compared with noninflamed regions. Blood vessels formed entirely from BM-derived cells were also seen, suggesting a role for BM in neovasculogenesis. Our data show that BM contributes to multiple intestinal cell lineages in colitis, with an important function in tissue regeneration and vasculogenesis after injury.